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JUHHQ PDWHULDOV 3RO\PHU FRQFUHWH LV D QHZ DGYDQFHG FRPSRVLWH PDWHULDO ZKLFK LV XVHG LQ FRQVWUXFWLRQ LQGXVWU\ GXH WR LWV
VXSHULRU SURSHUWLHV LQ FRPSDULVRQZLWKRUGLQDU\ 3RUWODQG FHPHQW FRQFUHWH VXFK DV KLJKHUPHFKDQLFDO VWUHQJWKV DQG FKHPLFDO
UHVLVWDQFH
7KH SDSHU FKDUDFWHUL]HV WKH SRO\PHU FRQFUHWH REWDLQHG E\ DGGLQJ GLIIHUHQW W\SHV RI ZDVWHV VXFK DV DUJLOODFHRXV SRZGHU
FDOFDUHRXVSRZGHUPDUEOHSRZGHUDQGIO\DVKWRDZLWQHVVPL[REWDLQHGE\PL[LQJHSR[\UHVLQDQGDJJUHJDWHVLQWZRVRUWV








6LJQLILFDQW DPRXQWV RI GLIIHUHQW W\SHV RI ZDVWHV DUH GLVSRVHG ZRUOGZLGH DQG WKH\ DUH SROOXWLQJ WKH
HQYLURQPHQWDO)RUWKHLUHOLPLQDWLRQDORWRIVWXGLHVDQGWHFKQRORJLHVZHUHHODERUDWHGHVSHFLDOO\IRUXVLQJWKHPDV
UHVRXUFHVIRUGLIIHUHQWLQGXVWULHV,QEXLOGLQJPDWHULDOVLQGXVWU\WKHUHDUHXVHGGLIIHUHQWW\SHVRIZDVWHVIRUREWDLQLQJ
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PDWHULDOVZLWKVSHFLILFSURSHUWLHVHWF%\XVLQJWKHVLOLFDIXPHVODJIO\DVKRUIHUURFKURPLXPQHZPDWHULDOVVXFK
DVKLJKVWUHQJWKRUKLJKSHUIRUPDQFHFRQFUHWHVDUHSUHSDUHG>@RU LI WKH\DUHXVHGDV ILOOHU WKHZDVWHVFDQ
LPSURYHWKHSURSHUWLHVRISRO\PHUFRQFUHWH>@6LOLFDIXPHDQGIO\DVKFDQEHXVHGIRUHQWLUHUHSODFHPHQWRI
FHPHQWLQJHRSRO\PHUFRQFUHWH>@RUDVSDUWLDOUHSODFHPHQWRIFHPHQWIRUREWDLQLQJJUHHQFRQFUHWH>@:DVWHV
OLNH WLUHSRZGHU3(7VILEHUDUHXVHGDV UHSODFHPHQWRIDJJUHJDWHV LQPRUWDUVRUFRQFUHWHVRUDV ILQHDGGLWLRQV LQ
FHPHQWFRQFUHWH>@2WKHUW\SHVRIZDVWHV IRUH[DPSOHPLQHUDOSRZGHURIPDUEOHRUFDOFDUHRXVRUURFNV
DUHXVHGIRUUHSODFLQJGLIIHUHQWVRUWVRIQDWXUDODJJUHJDWHVRUIRUREWDLQLQJFRQFUHWHEULFNV>@





)RU SUHSDULQJ SRO\PHU FRQFUHWH DV ELQGHU LV XVHG D SRO\PHULF PDWHULDO LH WKHUPRVHW UHVLQ ZKLFK ELQGV WKH
DJJUHJDWHV ,Q WKH H[SHULPHQWDO SURJUDP ZDV XVHG DQ HSR[\ UHVLQ W\SH 5232;,' SURGXFHG LQ 5RPDQLD E\
3ROLFRORU 6$%XFXUHVWLZKLFKZDV FRPELQHGZLWK KDUGHQHU W\SH520$0,' IURP WKH VDPH SURGXFHU 7KH
DJJUHJDWHVZHUHLQWZRVRUWVVRUW,PPDQGVRUW,,PPIURPULYHUJUDYHO
1HDUWKHZLWQHVV%3ZKLFKZDVSUHSDUHGZLWKHSR[\UHVLQDQGWKHWZRVRUWVLQHTXDOGRVDJHVRI
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7KHUHVXOWVRIH[SHULPHQWDOWHVWVRQKDUGHQHGSRO\PHUFRQFUHWHZLWKDGGLWLRQVDUHJLYHQLQ7DEOH7KHGHQVLWLHV
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DOO PHFKDQLFDO VWUHQJWKV ELJJHU WKDQ WKDW RI ZLWQHVV RQO\ LQ WKH FDVH RI FDOFDUHRXV SRZGHU ,Q WKH FDVH RI
DUJLOODFHRXVQDQRDUJLODFHRXVDQGPDUEOHSRZGHU WKHFRPSUHVVLYH VWUHQJWK LV VPDOOHU WKDQ WKDWRIZLWQHVV ,Q WKH
FDVHRI IOH[XUDO VWUHQJWKDQG VSOLW WHQVLOH VWUHQJWK WKHFDOFDUHRXV DUJLOODFHRXVDQG IO\DVKDGGLWLRQV LQFUHDVHG WKH
VWUHQJWKVLQFRPSDULVRQZLWKWKDWRIZLWQHVV
7KHSRZGHUZDVWHVXVHG LQSRO\PHUFRQFUHWHSURGXFHDFRPSRVLWHPDWHULDOZLWKUHGXFHGFRQWHQWRI UHVLQ7KH
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VWXG\VKRZHGZKLFKDGGLWLRQVLPSURYHGWKHPHFKDQLFDOFKDUDFWHULVWLFV7KHGXUDELOLW\FKDUDFWHULVWLFVPXVWDOVREH
VWXGLHGWRILQGWKHSURSHUXVHRISRO\PHUFRQFUHWHZLWKZDVWHDGGLWLRQV7KHXVHRIZDVWHVLQFRQFUHWHLVIDYRXUDEOH
IRUWKHHQYLURQPHQWDQGDOVRQHZPDWHULDOVZLWKLPSURYHGSURSHUWLHVFDQEHREWDLQHG
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